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A varlety of ‘terms related to te t bias or test

been used in a variety of ways, but in this- -document
‘of - tests™ is defined as equitable selec
ntact tests, and "test item bias" refers to- ~the study of

separate items with respect to the tests of which they are a. part.

jeven different operational definitions of the fair use of tests are

fescribed; distinctions made between those applied to fairnbkss for
‘ndividuels who are members of \special groups, and those’ dapplied to
‘airness for groups but not their 1ndividual-nenbers. All seven .-

\pproaches use the regression model. One méthod. also requires the use’

f expected utilities. Various methods are described for,
.nvestigating test item bias. Both classical test theery itea
inalysis and latent. trait item ch racteristic curve approaches are

lentioned., Tests for bias included
‘actor analysis, and arbitrary confidence bands, Distractor respomnses
ind item-test point-biserial correl
111 of these methods are described xflefly, but no attempt was made

0 evaluate them. (CTHM)
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\ fp' The issue of collecting fair 1nformation on the performance
of members F-34 identifiable groups is a major p:oblem_in the con- ; —_
; struction\and use of tests in schools, government and industry'”v o~
in the United States of America Interesg in this is\ue has
broadened beyond the boundaries of thd‘United States to other
countries WitH multiethnic and multilingual populations . These if y
1ssues have ‘been addressed under Various labels; however, the two |
. most frequently used are test fairness and test bias The two_‘-f
- ?lterms ften . have been used byﬁbnymously It is the contention
 of the presknt- -reviewers (Mers, 1976 Rudner 1977c) that syn—: - »;
Ronymous use. has led]to WaJor confusion about methods and loss .
of focus on the'questions being addressed: ' .\ |
One set of methoﬂqlogies is used’ for s1tuations in which
ah intact test is administered to members of different groups‘
Aand these groups obtain different mean total scores. Under thlS"
conditioh the usual goal ﬁf measurement is to provide data for - | ﬁf' -
'selection of applicants. The issue is using the test to pre- |
dict later success it a fair and equitable manner. %Ere, one‘
of ‘'the approaches to regreSSion analys,slis applied With the.'
test of interest as a predictor and some external measure of
suocess as the criterion - RS o
Another set of methouologies\intolves ghe\identificaticn of
items which systematicaIly differentiate among members of a groap
To date these methodOlogies have not used an external criterion of

/

success and have focused on single items from a pool which constitutes
- . : 1 . . - » -
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or will constitute the intact test. -The focus_of these efforts'

1is usually the construction o6f a measure which assesses a,con-'

.tent domain without introducing systematic variance attributable :

to fathlS other ‘than those which are the.intended object of

&

measurement ')

The purgpse of this paper is to describe ‘the methods used

to investigate the. presence°of what has béeﬂ”labeled as Miest

" (
_bias " . In order to make a clear distinction between the two

methodologies, theaexamiqation of intact tests for equitable.

selection will be treated unaer the topic Fair Use of Tests;

fwhile °xamination of items Within i test or an item pool for . '

ststematic performance differences among groups will be described

-

under the heading Test Item Bias o -

-

Fair Use of Tests

-

- o

Thiu type of inwestigation is of interest to test users,
+

~ who need to know the accuracy of test information ' Seven ap-

proa-es to determining fairneif in. selep}ion are - reViewed here.

v,

The seven are all regression approache;‘\?hat is .they attempt

*to predict from a selection or placement instrument to a oriter—

~

icn of success-. ' Each uses a correlation—prediction model, but

,each differs in the way the ‘criterion cut-off score is adgusted '

to ‘yield fair estimates of success Thus, each method assunes'

.that there js a valid reliable, ‘and unbiased criterion measure-

for membersﬂbf a given group Further, the other assumptions of.
regression models also pertain——bivariate normality and homo—
geneity . The first assumption is.absolutely necessavy if. the'
criterion is nct valid ,reliable, and unbiased,'then;.the pre—

ciction method'fails. The'assumptions of normalit§ and

- ‘ !
e . -
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. 5 homogeneity-systema ically‘affect the'magnitude'of the'correla-'
' tion coefficient and,. thereby, influence the accuracy of pre-.

‘diction Oof. course, a sufficient number- bf examinees must be

available to compute stable correlations, or the method is

~— ~ . {
- . . . ~ . N

T unreliable
The ‘first method, labeled the regression model by Petersen

and Novick’ (1976) was described by Cleary (1968). It defines
a test as fair 1f there are no consistent non—zero errors of

prediction for members of eaqh subgroup of the population . This,

\f\ . T

relationship is described by this equation.

Y . ~ : ' e
o i B ' \

- = -|r e
A - T % Pe*g

T | ’-/ : - ' .
N . . . . h . “ .
. : La ’ ! ) ' T ) ®

where oy represents the intercept“_ I )

- - Bi’represents the slope, and
. * o ) . ‘ . . ) ot .
'ki representS'the predictor pass score for

-

o o S S subpopulation ﬂi (1 =1, ‘..;g)

‘Here a dlfferent regress1on equation is calculated for each ‘sub-

. \

group. Gorrections are made,because of differences in mean

values of X and Y among subgroups. However, only omne acceptable

'criterion"score is used. Hence ~Darlingtom.(197l® views this

'l: ';' { \S1tuation as r = cy/rxy- that is, the correlation between

.lf ; group membership and the predictor 1s equal to the ratio of the
! | 1{. correlation between group membershlp and the cr1ter10n to the,
T correlation "between predﬁctor and criterion The. focus of ThlS.
'f\. method is on fairness to,Lhe 1nd1v1dual¢rather than on. fairnesst'

to’the group. It 1s -the most w1de1y used approach to falr

i

'selection. PR . | . \

: [
ey — ; . k oo- )
- . . ) . . .
N
. . N , 3 . a . . .o . v
. E . . X . . .
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The. second method was desCribed'b§ Thorndike (1971) and

)

modet by Petersen and Novick (1976). A test is. fair if €:~ |
the ratio

1dentifies agplicants for selection in such a way that

Qn- developed by ‘Cole (1973) it was called the constant ratio

B 'f ' of the proportion selected to the. proportion successful is the .
same in all subpopulations. Here the relationship may. be a
descriqu.as: i ' _

pron(xzlen ) '~ prob(xzx*lw')

’ . R = e 4 = . .
7 Prob(Y3y l'"l) - Prob(Y;y. |1r )

. where R is & fixed constant for subpopulations and

* -
i represents the predictor cut—off score for subpopulation-/’~ q

. '!'T*i‘(li = .1, e ,‘g)~.‘ | | |
ThiS'method focuses on faitness-to thengroup rather_than on

+

fairness to the individual. It requires in addition to the
ggenerai assumptions 11sted earlier that a constant ratio of suc-‘
. cess is_reasonablevan all subgroups; here, rcx?= (Darlington

1971). This approach is used where equity between groqps is the

.. ‘ X . X
. centrai‘consideration and 1n situations where the differences

'between the means ‘for predlctors is different from the differen—

L]

ces between means for the criterion Empha31s is on false -% .

%
‘»successful and false unsuccessful predictions, as .well as on

'accurate predictlons Petersen. and ‘Novick (1976) o ,4
A third approach was proposed by Einhorn and Bass (1971),
it was labeled the equal risk model by Petersen and Novick

(1976) It defines a test as fair when all persons selected o o

are predicted to be. above a spe01fic minimum point ‘on the '

- . -

- criterion w1th a spec1f1ed degree of confidence In this case,

S T E e
\‘l ' . . " .’ K ° M J . - ) oy , ' ¥ . . . - ! : ' ’ ! - ° . i .
' s . X - . - . . ) . o T
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L x *
Z = Prob(Ysy 1 X e xg, ) =

* ’

? . .
- ! * . *“
| = P "I x =%
- = Prob(Yay | X = xg, Tg),
,0i3~ | o |
' where Z is a fixed constant probability for alr'sub- ;
.Populations “i (1 = 1....,g) : f .

. , ,
Xy represents the predi"tor cut-off score for a sub- i

population; and
* : . ) . :
Y represents the criterion cut-off score.\

This is accomplished by adJusting the criterion passing

score with a-confidence band, so.that o

R -
Y =Y, -
7 (sy.)

where Zp 1is a z-score which can be designated by the

o

.desired degree of risk,
Yais the criterion cuxéoff,,and ",f RN _. '
| Syey is the standard error of estimate ... 'h \

. This approach allows® separate cut-off potnts for each subpopula-
tion if the standard errors for subpopulations are. different -
_Where standard errors for each subpopulation are equai the

results reduce to the situation described for the regres51on_

modelr - It, too, focuses on the group rather than the indiv1dual

~ Other assumptionshare similar to the regression model. In ad-

.dition,~it must. be logical'to'expect‘the'probability of.success,
‘_in each\group to be equal . | Lo _- - . { ‘ ; R_';*-’

Darlington (1971) suggested a model which would replace the
‘concept of cultural fairness with another which he labels cultural

. optimality; hence,_it was.called the culture mod1£1ed critérion
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y l.approach by Petersen and Novick (1976) Darllngton defines a -
. test as cnlturally optfmal when; (1) a :ubJeothe policy level e
question is answered concerning the optimum balance between' |

performance and cultural factors.'ﬁnd (2) an empirical relation-

Apship between a test @nd a culture'modified’variable (Y-kC) 1is

established. . - L IR T
Hefe, (Y - kC) = a, + B} X, -
‘“ where Y is the criterion

/ - k is a constant.subjective value judgment dnk
. -
p'the part of the decision maker

- '

C denotes an applicant s group membership . e
&1 is- the interqept, B | ‘t“ S
- ' ' vBipis the slope, and - | 3

| x; is;the-predlctor pass score;for subpopul tions )

LM (1 =1, ,g) . | |
B The cr1ter10n ‘score 1s adjusted by a predetermined amou t

: . x

-l

based upon group membership. Here~ in addition to ‘the other;

i
assumpt1ons inherent in a regress1on ap;roach one must see srme

-~

.o value in selectlng members of a subpopulatlon and that value

T ,' mst be’ translated 1nto the constant which adjusts the critedlon.'

>

The process-of-adjusting cr1ter1onxsoores is open and may be

.
. . .

Adebated publlcly - ST . -+ -

-

Cole (1973) proposed a f1fth method 1abe1ed the condit10na1

probabil1ty model by Petersen and ‘Novick (1976) In this model

~ -
. -

; S 'a test 4% regarded falr 1f glven sat1sfactory'Fr1ter1on per— -
! ,formance,l1nd1v1duals have the same probab111ty.of selectlon

.. . .

regardless of group membershlp. S o . . .
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. . | .. - ] . ... - * . . * . | .l
N B ’ Hﬁre. K = prOb'(x>x1 { YBY » ‘“1) -, (K] . ] ' » _' o
.. . ‘ ) : . R . . . \‘ e — A ) .

] oA - o ( ‘ , | .

ot

. . o |
= Prob(Xax | Y2g , g L -
2.

o o "where K is a fixed constant for subpopulations

N

ni(i f. ,.;t,g) apd \

l i ‘ i ExI represents the predictor pass score for sub-
fpopulation'ni Thisumodel looks for equity to the group ‘The‘

oo emphasis is on false unsuccessful predictions as well as on ac- .-

. curate predictions (Petersen and_Novick 1976) In addition tb

the other assumptions-mentioned earlier, it must be reasonable
io . jf'.v to expect that all groups perform equally well on- the criterion. :'
\ The sixth model was prOposed by Linn (1973) and defines a ,7

U e

test as fair if all applicants who are selected are guaranteed(

‘an equal, or fair, chance of being jyccessful regardless of group
| ‘ _ membership. This model was labeled the equal probability model
SO by Petersen and Novick (1976). [ . o

Here Q = Prob(Y>y | XJ;I, “l)~:-"ﬂ

: . ' Prob Y> X2x_, ™ - . : S
. o | : ‘ _ ( Y I gs g); . . X
s S where Q is a fixed constant for all subpopulations
. _ . . _ vant h _
P . . . - , '. .}_ L ) -
"i(\l "_19"'_.9g). . R \ : .
. * . P
\L, o RS represents thé predlotor cut-off score for
Y subpopulation "i i o oo L

N It;'too,:seeks“equity :for- the-group It emphasizes?false un—

.=> . 7 successful predictions as well ‘as accurate predictions (Petersen ;;

‘l"‘ ’ -

and Nov1ck 1976) . In addition to the other assumptions mention-

%&”V' .' ‘. ed earlier,,it must be reasonable to qxpect all groups to per—i”’
_ A, o form equally well onvthe;predictor., ;'_'a'”', - Coe
C E v . o M | ) TR . - . . ‘- ) . _.»',.»-

e 0 : : - ‘




The laet model tggbe reviewed was proposed by Gross and Su

L (1975) and was labéeled the threshold utility mode? by petereen
and NoJick (1976). It states that a test . is' fair it an 1ndivi- : v

“dual from a subpopulation is Selected when his/her predicted

(

| :. ' score reaches a specific minimum point on the criterion which. \

. has- been modified in such a way that the expected utility of ’;g

~ the selection_process is a maximum. Here the.utility ot'the:-'u'

f ' - : n . . - .t - -
-~ selection. process is found with ' S . S
~ - N -, ' . . , , . . . - , _‘._,' __’\N

: ‘ R 2 Y ! ﬂ"' . -
. | .,,-_\s[u-(‘O)].-':.\Z»..Pi I u(0ylmy) Prob (Oyfm) 7,

v . .
. . .

. . . ’

- o .

where P; is the Proportion of.the combined applicant‘populntioh

(n and “2) who are members of the subpopulation. . R w3

‘ rThis assumes that four outcomes are pOSSiblek o ' L e

. . ° e

_ * '

01: X)xi Yzy An applicant is accepte and is succeszul
. . _. ’ * , :

= _ 02: szz Y2y - An applicant is rejected but would have

v ¢ f." . - ‘ . -‘ -

v - been- successful T s Lo : . '
. ' ) * ' 3 i ‘l:: )
. ' ,-035‘.$?¥i X?Y An applicant is rejedted and would' have S

R . o : been unsucbessful

3

.
N I

:\. T 04: X}x* Y;y An applicant is accepted ‘and is unsuccessful
R Ut111t1es usually differ for each suprpulation, and re-.

4

‘o "gress1on equations may differ too.; "The method escapes the o )
- Lt

F.g" ,difficulty of emphasrz1ng false sucoessful and false unsuccess-

—, . ful‘ predictions by seeking a public statement of ut111ties and,»a -Ve'

= then max1miz1ng the. 11ke11hood of _that utiiity for a given N

_greup L =';. . o ’ ...




. -y Test. Item Bias . - (/{* AT
. . .‘- ‘ . A - . ‘
This type of investigation is of - interest to tast developers

because it assists them in devising validﬁ cross—culture fair \

items and provides a frameWOrk for constructing better tests in .

n v ////(subsequent ‘efforts. Six approaches are reviewed here.
o

r’*’f’<~f - An lysis of Variance Apgroaches o ,' o

o . N .
S | Cardalltand Cotffman 01964) suggested a method of identify- .

(. ing bias using an analysis of variance tramework\which incorpor-<
b
' ates testoitems and group’ membership as main effects Bias is

L \

ht: ) defined as a signifrcant item by. group interaction, that is, ) 57,

Y, ¢

the :presence of items which are relatively more difficult for .
) . " . L .
: members of one culture group than another In order to meet

the homogeneity of variance assumRJion of the analysis of var-
iance Cardall and Coffmax transformed the within gr?up item

v';' B difficulties with an arrs1n transform.-

Plake and. Hoover (1977) extended the technique to allow e

Y : . 5

‘ / o for the. 1£;nt1ficationnof 1n ividual items. The interaction .
T B cOntrast for each item~with1 each group takes the form: 2
' . oL = 0., - - + :
Tl - wij‘t\eij PR P IR PP | /. |
: \\v{ o \ﬂ...‘where ;8 jmls the ?rcsin transformed item: difficulty
- for-the 1Fh and the Jth grodp o N
‘y ._mThe error variance is ﬁ
. R O .
‘o‘ . . . - ‘ . . _’i . /
-Uw =" _q._:._.
ij , 2q nj ) :
o ' ‘ - : : g a
where q is the number of items PN o
c B ? ﬁﬁ is the harmoni¥ mean of the. number of subJects in-
._// - . Y - ’ th R . L . ) NP
D the' j~ group. | 9 *
A

[« J . L . . 11
Provia :’“ ' 1. : ’ T

L ey D F




!. be biaﬁﬁd I : . . "_ \' ) e ’ | P

';interaction.‘ In their analysis, rdce and socioeconomic status . ;}

' within race to avoid assuming‘that ‘the levels were comparable |

’hmethod of absolute scaling 0f the approaches this method ap—'

- Hicks, et al. 1976, Strassberg Rosenberg and Donlon, 1975; ;

¢ o 0 Bl D
. . . A

L N . P N
v e v Ve J e 0 * e

. « Lo ' . - .
Y s st L] : . i N . " . ¢ ' Ad

A simultaneous signiricant test sucn as Bonfersoni'g procedure, e

can th@n be ueed to identiiy individual iteml which appear to

)
\

Clearm'and Hilton~(1968) employed & three factor, mixéd Lty e

model analysis\of variance. to determine whether or nef?&tems l-' _ i

f'“._.. e ]

'*within a test were biased~ again defining bual as items by group U i

'were considered fixed variables, while person: and iteme were
\

.considered random. Socioeconomic status levels were nested - S

across the races. ‘) . . A \ | L )
o Other examples of this approach can be fou d in Eagle and i,j “'\%f-
'Harris (1969), Hoepfner and Strickland (1972) a d Jenson (1973)u. fatf':
ZJt'should he noted thay these authors- and Cardaﬂl and Cofinan : ';r[:
E did not,incorporate/an arcsin transform_ e "kﬁ_ _'.' | J?.? .
" Tfansform' Ttem Difficulties S A _' . ) N
| The transformed item dlfficulties approach providing fbr a 7:“‘3

visual examination of 1tem by group interaction effects was pro-

v

fbably first described by Thurston (1925) in connection with his

'pears to be one of the best known It has been advoeaxed and uséd-

tfrequently by Angoff (1972) Awgoff and ‘Ford (1974), and Angoff
\ .
and Modu (1973),wand othfrs LGreen and—Draper 1972\\Jensén 1973 .

s

Echternacht 1974 and Budner, 1978) Further, the approach has

&

appea%ed in at least one measurement—textbook (Anastasif 1976

PP 222-226). IR i
| In this method, indices of item difficulty} i.e., C \:;,
p- values——are obtained for two different groups on- - s x‘;

«- ., ° ' .ot . " - 2> . .
T 10 . 2 ‘ e oo
I : . ] ) ‘ o




~

X1 number of items. ' Bach p-value is converted to a

¢ normal deviate and the pairs of normal deviates, one

j;‘pair for each item, are plotted on a bivariate graph,

?heach pair represented by a point on the graph

(Angoff 1972 p. 1) 3 L o o '

The plot Wlll generallv be in - +he form of ah ellipse. A

.45f 11ne passxng through the origin, provides a,ﬁheoretlcal

' regress1on 1ndlcating the absenoe of b1as Items greatly

dev1at1ng from this 11ne may be regarded as exhlblwing an item

by group 1nteract10n Relatlve to the other items, deviant R

'1tem ‘are espeC1a11y more dlfIlCUlt for members of one group

than the other Assumlng both groups received 51m11ar 1nstrdct-

".ions such 1tems would appear to represent dlfferent psychologl-

cai meanlngs for the two groups ot examlnees co '/

¢

~1nce fhe intent is to mﬂke comparlsons of between—group

v

dlfferences in 1tem'd1ff1cu1ty, 1t is necessary to transform

I

the proportlon passlng an 1tem to an index of 1tem dlfflculty /
. \ .

3

ﬁwhlch constltutes at least an\1nterva1 scale ThlS is accompllsh—'_

>

\\‘\f t‘;"‘,

-ed by. expre551ng each 1tem p- valu 1n terms of w1th1n group

-deviations . of a normal curve . (she Guilford 1954, pp 418—419)

N .\

- Any 11near transformatlon of th Item z-score w111 meet such+a

-

L
“requlrement._ One such transformatlon has been Delta values

A

(4z -F 13,)_ PR S \\. | _
. \/-’ . . ‘ o - \ . - 7’ -6; ]
The dlstance of an 1tem po1nt to the llne,

- \ ’ P Ky

L as g —mE R

A'%'

: \\ . . . .
T - where zJ 1s the transformed 1tem dlfflculty “For -
: \\ .

group 3, and\serves to - indicate the degree ‘of 1tem blas Items R

-
v’

whlch are "greaﬁ\' dev1at1ng” from the line are 1dent1£1ed by a

5

-
traditional or nontradrtlonal method of out11er or res1dua1

o

~%




i3

it

”of'dlfflculty for

-

. B ° ° A . - -
. . . : .
. \ - . , . K
. - -’ ‘
/ : . ~ .

anaIYSis.' One method is to place confldence limits on the line

by using a multlple of the!standard error of estlmation An

alternate approach. adopted by Strassberg—Rossenberg and Donlon
(1975) and chks et al. (1976) involves computing the standard
ldeV1atlon of the r931duals and claSS1fy1ng as biased those-items

deV1at1ng by greater than 1. 5 standard dev1atlon unlts Rudner

(1978) hasqemployed a fixed item-regression line distance of

.75 z-score unlts ' : Co

Fchterﬁacht (1974) also began with item dlfflcultles/which

//
were transformed to delta values leferences 1n transformed
/

dlf 1culties were computed for each pair of groups and -

hese dlfferences were plotted on normal probablllty paper
A- dltlonally, a 11ne was plotted to represent a hybothetlcal

normal dlstrlbutlon w1th‘the obtalned mean and Standard dev1a—g

- .

. tion of the dlfference between pairs as. parameters ' Confldence

“bands constructed around th1s 11ne represent the area outs1de

of‘whlch"blased items would- fall. = » o '?f R Y

' Correlatlon Apprbaches : . .y o,

These approaches examlne the p01nt b;serlal correlatlon
..

coeff1c1ents between 1tem performance and total score. Ozenne

“Van Gelder and Cohen (1974) coupled a graphlng method Wlth the

"p01nt blserlal correlatlon approach Flrst 1tem dlfflculty -
Llch

levels were plotxed us1ng<one group as a reference agalnst w

the other . groups wz&e plotted Items were arranged in. order

he reference group from most dlfflcult to
~ S

.least.difficult; tem numbers -were plotted along the ordlnate

and itemddifficulty, along the absclssa u In th1s case a

: v T ,_‘ 12,

0 . .
“« . o .
; o - . .
..
/

20




'publisher s nationgl standardization sample was used as the

rtlally b1ased by expert Judgment based on the results oi the f/g»

: data ;‘ ’

- [8

/ s

;reference group agalnst wh1ch a m1nor1ty sample was plotted/

- Visual examlnatlon of the plots revealed item by- group 1nter-
actions when the un1form1ty of the sbapes of the curves wag
: dlsturbed The magnLtudes of d1fferences were not the concern

‘rather the dev1atlon from the shape of the reference curve was

noted. Then p01nt b1ser1a1 correlatlons between item scores -

Ty

-

and total score were computed for each. group that ‘was to Be

compared Correlatlons were compared to 1dent1fy items wh1ch for
a partlcular group d1d not contr1bute to total score, that is,
items w1th a low 1tem total score correlatlon for 2, spec1f1c

group were examlned for b1as Items were 1dent1f1ed-as poten-“’_

C o two methods of analys1s Lo e '//,»"”””

L Green s strategy was: used in- standardlzlng the Comprehens1ve

Tests of BaS1c Skllls Form S (Green, 1976 CTB/McGraw—Hlll o if

g 1974) Agaln p01nt b1ser1a1 correlatlons ‘were computed for _\

each group on.. each 1tem any 1tem hav1ng a. correlatlon of 1ess

"than .20 for any group was deleted 'Green offered as - ‘evidence L

o

for the effectlveness of this. strategy that fewer p01nt b1ser1a1

.correlatlons fell below ,20 for hlacks in the standardization.

Iy
~

Factor’ Analytlc Approaches

- ory,

‘In factor andlysis, 'underlylng factors (i.e. , dimensions

T

or tra1ts) are hypothes1zed and the correlatzons of. each

variable with the hypothes12ed factors:are'computed. In'an
achievemedt testp each . item is treated;as‘a‘variabie. "Such anJ
) L ‘ | i \ ) . 13 . % .‘ . - .. \’ v.‘_: :

] . . - - .
‘o . v . . - -
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. . . e
analys1s could be conducted tw1ce u51ng examlnees from two dif-
ferent cultural backgrounds Ideally, the ‘two separate groups .-fﬁ

o fof examlnees would yleld slmf}ar sets of 1tem—trait correlations

(factor loadlngs) ) leferont sets of factor loadlngs would
4gnd1cate that the two groups are not respondlng to the 1tems 1n

.the same manner Such a test would be . con51dered b1ased 1n
that 1t WOuld appear to measune dlfferent tra1ts across»groups
._The -items exh1b1t1ng the most bias would then be those with the
| largest differences in factor 1oad1ng i A o ‘Z_
The general model for thls type of factor analys1s T~

y + Af + e
e .
IR " where, X'is a vector_of subject responses

S e hdsa matrlx;of factor loadlngs ".--'._.Qfll

[

is ‘a vector ofvfactor varlables (locatlons) .

e is a _vector of res1dual or—error terms T e
. [ A . (, o “' »4 R ‘f‘;\\ ] : R
From y:, values of A f and e.:are determlned

/,

. Green and Draper (1972) and Green (1976) suggest an 1nter- ' f‘

A .

'group factor analys1s model based on ﬁpe 1nter-battery factor_i‘i A/-_g
CE /_“_analys1s approach offered by Tucker (1958). In thls inter—. :
..'?q group model,. the 1tem varlance is partltloned 1nto (1) factors

. '-common to each subgroup;-(Z) factors spec1f1o to subgroups andf'

b

(3) resldual or orror vmrlance W1th this model one can. deter— o

.,

S0 \

subgroup An 1tem then 1s unblased when

small and: h;ased 1f a large proportion of

El v

ab]e to culture spec1f1c SOurces

.14




“_).

¥

‘Distractor Response Ana1y51s'_ o .

“ on

.. .

.

incorporates factor scores and anlysis of varlance ’ The.item-
interCorrelation matr1x is computed for subjécts pooled across.
groups The matrlx is reduced w1th Pr1nc1pa1 Components :

Analysis. employ1ng theScree technlque to determlne the number
of factors to-be extracted The factor matrlx is then rotated

rthogonally to. 51mp1e structure and factor scores derlved

- b
4 . -

" from the rotated matrlx

= An ana1y51s of Varlance is then conducted_on each set of

factor scores u51ng multlple group membershlps as 1ndependent N

'Varlables and factor scores for each Vector as the dependent
‘variable. Item bias 1s'def1ned:as a major loading on-a factor

~with afsignificant F ratic on a main effect or on .an- interaction.

-

Veale.and Foreman (1975 L976) recommend 1nvest1gat1ng the -

dlstractor response dlstr1butlon for varlous cultural groups in”
i

an approach not dependent on, total test scores Should one

( AN

group be overly attracted to a partlcular dlstractor in comparl—'

2 son to a . second group, there may be a b1a51ng characterlstlc of

the 1tem attract1ng them away from ‘the- correct response ' Blas

-

1s def1ned as characterlst1cs of an 1tem whlch causes a: dlstor--

Lo

t10n in the 1tem p- value for a Cultural group o :_ﬁ s
C@ns1der the cho1ce dlstrlbutlon 111ustrated'bn Table 1.

ObserVed frequencies appear 1n the cells and expected frequenc—c
v ) - ‘ . .
ies. appear ln the upper right hand corner of each cell. -A -

-1 . \

disproportlonate number of members of Group 2' were attracted

» - ®

to Dlstractor 1 (the response frequencles can be- shown to be

disproport;onate by the‘use/of a chlasquare test) It 1s




-

_argued that some characterlstlc of Distractor 1 caused-a sub- ..
L \ v -
,stantial number of mgmbers of Group 2 to select thls d stractor RN

mover the correct alternative. . Hence, some characteristics of
‘the item may,have caused_a5distortion in theﬂgroup p—value,

. Table 1
A Hypothetlcal Item D1stractor Ch01ce D1str1butlon |

Frequency of Selection:
_Distractor 1 - Dlstractor 2 B S

-

60 | - 3 - 40 -

.60 | . 1 a0

T T 8o o 20, © . | 100

R S 120 . T T T 80 - .. 200
- , | SR | | . (200,

V-
.

o~ Y T ..,‘- -

Maw (1977) has developed an approach based on the work of

Ku and Kullback (1974) For each item, a“contlngency'table is

,};; - developed Whlch 1ncludes the 1tem distractors and the culture
n?lh.p groups as is done by Veale and Foreman. However‘hMaw 1nc1udeS'.
'5f¢ SR addltlonal varlables which are . known correlates of educatlonal - ':5
achievement g . home background and att1tudes, instructional

“‘,’ ¢;. . -
processes, and socloeconomlc status These known correlates

A Jf, are expected tb*accounf for most of the 1tem variance Various
v

loglinear models are f1tted todthe data unt11 the data is e

.

. ! [}
- ' - -, . . . . : . . .
L S 16 : '
oo . . . - . s . . N - . B
LI . . . . . N R . . B . .
¢ Cat . - . . .~ R . B : .




PR . . . . .
» L

'f. adequately represented The'parameters of the modeljare then-

L investlgated for 1nformation about the distractor patterns.'j
Lo Blased items are 1dent1f1ed Hy a s1gnif1cant distractor—by—'

;{?'%.f N culture grdup marglnal effect . The 1nd1v1dua1 parameters of ..
(.Y N v
S ,;\ the marginal are then analyzed to determ1ne the contributions .
. I . Yy ,~_
-\of *he°varrous 1tem response choices . -Z?_.’};' |

:' . - . .
. »

ﬂtem Character1stlc Curve Theory Approaches

Recently, latent tralt theory has been used to 1dent1fy

N

b1 sed items (Green and Draper 1972 Lord d977 Rudner 1977a

K A P1 e, 1976 Scheuneman lQFﬁt 1976 Durov1c 1975 erght

..

Mead and Draba 1976) In an’ early studyK Green and Draper hadv

used observed total scores as est1mates of\examxnees abllitles

(e 's) and | the prOportlons of examlnees xesp d1ng correctly at' .

each total score level as estlmates of the probablllty of a.

- -correct response glven 0. [P(ug =1 | 68, )] Thelr&procedure' B

o . . / I . . <. P
called for plottlng 1tem character est1mated 1che curves (1ce s)

_;“e“'u 'ﬂ “foﬁ/each ltem separately for each culture group, and comparlng

[ . . - ‘ -

plots .
oo & - WL ' £ o . 4
{.;3¢. By th1s and other 1atent *ralt theory approaches an'item :

ls unblased 1f examlnees oi the same ablllty 1eve1 but ‘of dlf— ‘

N .
- Q-
L

E S .
ferent cultural afflliatlons,‘have equal probab111t1es ef R o

responding CO?rectly.‘ That 1s, an 1¢em is unb1ased 1f the estl-j““

1 Cy

mated’ ice’ s obtained rom the varlous culture groups are 1dent1-; g

.~

'cal As an example of a blased 1tem con51der the two hypo—_

L ) thet1cal curves shown 1n Flgure 1. vThese curves ‘are based on x
N . . | o v
; responses by two dlfferent culture gro ps to the same 1tem. ".‘{\*4
ey . - ' ‘2 . B . S - - ~ Co L

' Total observed scores are used as,estlmates ‘at 6 and proport1ons

r,-- : b . . . . . . .
+ ; L : . a
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/ computlng the regress1ons‘of the parameter values based on one
_group °f.examlneeS'On-thepparameter-V&luqS'based on the-cher 1w :
/ _gfoup of examinees.... . .t T

3

) .
¥ . . . - -

o of examinegs responding cqrrectly are used &S estimates of

L4

?PCug =1 L 6;). The‘curves are not identical, 81nce the loca-

.

: tion.parameters*for-the two curves are not equal Such an 1tem '

'can be considered blased 1n that often examlnees o the same : -

,abllity level e.ga, X% = 59%, but from dlfferent culture

)

'\\\\ groups do not have s1m11ar proportlons of correct responses

Whlle thls approach is appeallng total observed scores

Jre d1rect1y 1ncorporated and quantiflcatlon of the degree of -

m - bias 1s dlfflcult (an eyeballlng procedure is used to o
.1de t1fy a ”very b1ased 1tem”) | L " : ;;_“ .
ath;r/than using totaluobserved scores as estimates of
d“i‘andh.roportions as estimateslfo‘r'P.(ug =1 lVé.); more~ac§ .

curate vaLues can’ be obtalned‘us1ng one -of the recent methods"

¢

~

’:-.

of parareterlzatlon (Urry,-1975 Wangersky and Lord 1973)

"Durlng_parameterlzatlon. the metrlc used for the 6 scale is de—

3

o to compare parameters obtalned from-two dlfferent examlnee 5

/ .

groups the obtalned values must be equated ‘For the'three
/ parameter model Lord and N0v1ck (1974 Chapter 16 11) And

sRudner (1977b) have shown that thls can be accompllshed by

Rudner (1977a) Lord‘(1977),{amd Pine‘(1976)‘havefrefined'j

'the procedure used by Green and Draper to_1dent1fy blased 1tems

-*by 1ncorporat1ng equated icce parameter values for the 3L§ara—

po L " Ve
o3

meter Birnbaum (1968 mode]) Rudner used the anﬁa between pa1rs

e

fined by the abflitv‘varlance'ln the examlned sample. In order-

H




\ S " / o . LA . 7 . . .

‘-
-

}of equated icc 8 to 1nd~cate he relative amount ot aberrancei-

of each’ 1tem "and eyeballing or the equated ice’ s to provide

Y

additional 1nformation as to the nature of the abberance., Lord
. |

' r-has employed an asymptotolc slgnlflcance &est based on‘the sum—'
&

umed varlance covarlance matrices Qi the. equated parameter ] ?

I.n'

F. .--estlmates to test for s1gn1f1cant dlfferences between palrs of

SO -equated icc s. P1ne uses the res1dua1s from equatlng'the de-
ficulty and d1str1m1nat10n parameters as an 1ndex of aberrance.,.
Uslng the one parameter Rasch model DuroV1c (1975) and

N rd

: lerght Mead and Draba (1976) focus the1r attentlon on,dlffer—
f_ences in the relatlve eaS1ness of the 1tems v The d1ff°rences
e between observed 1tem responses and the pred1cted probab111t1es

of a correct response are computed Goodness of= f1t/re31dua1 |

._1s then analyzed for between group dlfferences ' ;~o t

Scheuneman (1975 1976) has developed*a technllue which
A / o .
is s1m11ar~to the mu1t1—parameter 1tem characteris ic curVe o .
by '2"-" voal ' -
theory approach aused by Green and Draper 001ned/ he‘ehi Sguare

- ) - . e = ~

:3'apgroach thlsjapproach seeks to determlne whethe# examlnees of

the same ability level have the same probab1£%ty .f a correct

response regardless of cultural afflllatlon,b_Th_s is accompllshv'L

<

ed by blocklng each tryout sample 1nto 3 to 5 g,oups\based.on

Q

- ’ lwithln each level respoPdlng correctly An 1;em as conS1dered

unblased 1f for all: 1nd1v1dua1s 1n the same“total sconeainter- T .

‘he same for both | ;,

o . R
v o L3

SSel '_v 1 the proportlon of correct responses iS/
. . Sl /

< ~groups under conS1derat10n R

~

P A modifled chi- quare 1s used to estimate the prbbablllty
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/L ) ) b L o
S that the 1tem is unbiased by the above deflnition. The ex~- . ;

pected values for each ce11 (E J) are obtained by multiplying o :_ ;{

(Li the proportion of all examlnees with total scores within.' | 54}7
o ) intervelkj respondlng correctly to theultem by (2) the . numher . ':-5f;
:fl ;; L of_exaéinees within‘the ce11_’ That 1s,' oo v'f‘.h'"'im 4'_;Fﬁ/f |
TRy -0 T - L | | LT e T
Lo : ; S : _ . ) o .
I .l}r¥-;7-"“‘ Wheregouj is the n%ﬁher ef"e%amihees in t?fél\sbere__. : [
. o o L S interval j. reSpondlng correctly f(h._i.;"- B
n‘.’, ﬁ'. i.'N.j-ls the total number of examlnees in Group F
‘P: -[i - . N 1'and score 1nterva1 J r._ -*‘f Ny Wf - ‘_lﬁff;L
“T | ; - As w1th.a convenbloqal chi~square, 'observed cellbvalues ‘T»A' =
are 31mp1y the number of exam;nees withln the cell respondlng ;’ . K
QJFJJ{‘ jcorreetly tovthe irepg.- ‘75. . o i' | 'ﬂ_; ) i;f ' ) h{
- .;- Seleeted methods'for examlnlné ?he ~est performanee of mem—' ’
) bers of 1dent1flab1e groups~for‘fa1rness Qeéé presentee ':Twe  e
. o sets of methodqlogles were 1dentif1ed.; oﬁe“in Whl?h an intact . ,
: :h“eh qum.test is admlnlstered to members of dlfferent groh;s to pre;rhe | ; \5:
’ i-ﬁ"ﬁ? 'data for-selection“ the other -1n Wthh 1tems from a poel are )
it'_, ';l examlned for systematlc dlfferentlatlon ampng grohps;. fhe[..;f o
7¥¥4~+—7 purg‘§e of thls paeer was 31mp1y to descrlbe th//%ethods..%e" L ::}
L R e 1 . B S .

SO

attempt to evaluabe them was made“‘“ eww;l;;;f- _i e o
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